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@  Improved  instrument  marker  pen. 

A  recorder  instrument  marker  pen  of  the  type  adapted  for 
high  speed  printing,  provided  with  a  self-damping  resilient 
shock  absorbing  member  (16)  for  holding  the  writing  tip.  The 
shock  absorbing  member  (16),  typically  elastomeric,  is  posi- 
tioned  adjacent  the  writing  tip  portion  (14)  of  the  marker  to 
provide  for  a  substantially  constant  pressure  on  the  writing  tip, 
to  reduce  pen  skipping,  increase  writing  tip  life,  and  provide  for 
a  consistent  mark  upon  the  desired  substrate.  The  shock  ab- 
sorbing  member  (16)  is  substantially  self-damping  in  that  vi- 
bration  or  the  like  associated  with  high  speed  writing,  is  quickly 
dissipated  without  undue  oscillatory  motion.  The  self-damping, 
resilient,  shock  absorbing  member  (16)  is  preferably  utilised  in 
conjunction  with  ballpoint  or  extruded  plastics  nib  type  writing 
elements. 



The  p resen t   i nven t ion   r e l a t e s   to  a  marker  or  pen  of  the  t y p e  

adapted  for  use  in  r eco rde r   i n s t r u m e n t s   and,  in  p a r t i c u l a r ,   to  a 

marker  or  pen  adapted  to  make  a  l ine   t race   of  c o n s i s t e n t   dens i ty   and 

width,  even  at  high  t r ace   speeds  and  on  wr i t i ng   s u r f a c e s   with  minor  

su r face   i r r e g u l a r i t i e s .   The  terms  "marker" ,   "pen",  "marker  pen",  and 

poss ib ly   other   terms  of  s i m i l a r   import  are  a l l   used  i n t e r c h a n g e a b l y  

he re in ,   unless   o therwise   i n d i c a t e d   in  the  con tex t   of  a  s p e c i f i c   u s a g e .  

Writ ing  devices   with  r e s i l i e n t l y   mounted  wr i t i ng   t ips   a r e  

known.  U.S.  Pa ten t s   1 ,043,518  (Ge r spache r ) ,   2 ,231,410  (Kern  et  a l ) ,  

and  Reissue  23,256  (Engel,   J r . )   d i s c l o s e   devices   wherein  the  w r i t i n g  

tip  p o r t i o n s   of  penc i l s   are  suppor ted   by  y i e l d a b l e   members.  In  U.S.  



Pa ten t   2 ,231,410  (Kern  et  a l ) ,   a  r e s i l i e n t   s leeve  is  provided  a b o u t  

a  g r a p h i t e   rod  s t y l u s   s ecu re ly   within  the  penc i l   s u p p o r t i n g   s t r u c t u r e .  

The  Engel  device,   which  uses  a  co i l   sp r ing ,   is  said  to  be  usefu l   a l s o  

in  a  f oun ta in   pen .  

U.S.  Pa tent   225,914  (Baur)  d i s c l o s e s   a  s t y l o g r a p h i c   f o u n t a i n  

pen  wherein  a  spr ing  member  is  provided  to  suppor t   a  s t y l u s   in  a  f rame 

s t r u c t u r e .  

Constant   wr i t i ng   p r e s su re   can  also  be  e f f e c t e d   in  a  coi l   s p r i n g  

biased  wr i t i ng   e lement ,   as  shown.in  U.S.  Pa ten t   2 ,641,226  ( P a t t e r s o n ) .  

In  U.S.  Pa ten t s   2 ,097,266  (Vosbikian  et  al)  and  3 , 3 3 7 , 1 2 4  

(Matsumoto),   coi l   sp r ings   or  the  l ike   are  provided  to  bear  a g a i n s t   t h e  

wr i t i ng   t ip  po r t ion   of  the  pen  or  penc i l .   In  these  dev ices ,   the  s p r i n g  

is  u t i l i s e d   to  a c tua t e   a  valve  to  open  or  block  ink  communication  between 

the  ink  r e s e r v o i r   and  wr i t i ng   element .   A  s i m i l a r   spr ing  loaded  valve  i n  

another   type  of  l i q u i d   d i spense r   is  d i s c l o s e d   in  U.S.  Pa ten t   2 , 6 1 3 , 3 8 2  

( P a t t e r s o n ) .  

U.S.  Pa t en t s   2 ,996,750  (Cholet)   and  3 ,153,804  ( S i l v e r )   d i s c l o s e  

u t i l i s a t i o n   of  other   types  of  r e s i l i e n t   members  in  p rox imi ty   to  t h e  

wr i t i ng   t ips   of  markers  in  order  to  a c tua t e   valve  openings  to  s u p p l y  

ink  to  the  wr i t ing   t i p s  t h e r e o f .  

The  fo rego ing   t e ach ings   of  the  p r io r   ar t   are  not  c o n s i d e r e d  

s u i t a b l e   or  r e a d i l y   adap tab le   for  use  in  c o n j u n c t i o n   with  high  s p e e d  



r eco rde r   i n s t r u m e n t s ,   wherein  the  marker  must  absorb  shock  (such  as  

may  be  caused  by  su r face   i r r e g u l a r i t i e s )   or  v i b r a t i o n   imparted  by 

marker  t r a v e r s e   along  the  des i red   wr i t i ng   s u b s t r a t e ,   while  f o l l o w i n g  

the  contour  of  the  s u b s t r a t e   su r face   and  applying  a  r e l a t i v e l y  

cons t an t   wr i t ing   p r e s s u r e .   Rather  the  y i e l d a b l e   mountings  in  t h e s e  

t e a c h i n g s   would  be  expected  g e n e r a l l y   to  be  e x c e s s i v e l y   y i e l d a b l e   and 

o s c i l l a t o r y .   Thus,  in  a  high  speed  i n s t rumen t   marker,  uneven  w r i t i n g  

and  excess ive   tip  wear  would  r e s u l t .  



P a r t i c u l a r l y   in  t h o s e   p r i o r   a r t   d e v i c e s   c h a r a c -  

t e r i z e d   by  u t i l i z a t i o n   of  a  c o i l   s p r i n g   or  t h e   l i k e   t o  

b e a r   upon  t h e   w r i t i n g   e l e m e n t ,   t he   c o i l   s p r i n g   w o u l d  

t y p i c a l l y   be  e x p e c t e d   to  o s c i l l a t e   a f t e r   b e i n g   s u b j e c t e d  

to  s h o c k   or  v i b r a t i o n   and  t h i s   would   n o t   be  e x p e c t e d   t o  

p r o v i d e   a  c o n s i s t e n t   mark  upon  t he   s u b s t r a t e   due  to  t h e  

o s c i l l a t i o n   p h e n o m e n a .  

A c c o r d i n g l y ,   i t   is  an  o b j e c t   of  t he   p r e s e n t  

i n v e n t i o n   to  p r o v i d e   a  m a r k e r   of  t he   t y p e   a d a p t e d   f o r  

u t i l i z a t i o n   in  h i g h   s p e e d   r e c o r d e r   i n s t r u m e n t   d e v i c e s  

w h i c h   m a r k e r   m i n i m i z e s   t he   e f f e c t   on  the   w r i t i n g   t i p   o f  

s h o c k   or  v i b r a t i o n   c a u s e d   by  the   w r i t i n g   s u r f a c e   o r  

i m p a c t   of  t he   m a r k e r   t i p   when  e n g a g i n g   t he   w r i t i n g  

s u r f a c e .  

A  more   p a r t i c u l a r   o b j e c t   of  t h i s   i n v e n t i o n   i s   t o  

p r o v i d e   a  m a r k e r ,   t h r o u g h   w h i c h   s t e a d y   w r i t i n g   p r e s s u r e  
is  a p p l i e d   and  w h i c h   t e n d s   to  f o l l o w   w r i t i n g   s u r f a c e  

c o n t o u r s   w i t h   q u i c k   and  n o n - o s c i l l a t o r y   r e c o v e r y   f r o m  

s u r f a c e   i r r e g u l a r i t i e s ,   even   a t   h i g h   w r i t i n g   or   t r a c e  

s p e e d s .  



B r i e f l y ,   the   s h o c k   a b s o r b i n g   m a r k e r   of  t h i s  

i n v e n t i o n   i n c l u d e s   a  s h o c k   a b s o r b i n g   e l a s t o m e r i c   m e m b e r  

i n t e r p o s e d   b e t w e e n   the   w r i t i n g   t i p   and  a  h o l d e r   t h e r e -  

f o r ,   t y p i c a l l y   an  ink   r e s e r v o i r   h o l d e r ,   such   t h a t  

w r i t i n g   p r e s s u r e   is  a p p l i e d   t h r o u g h   t he   s h o c k   a b s o r b i n g  

member .   P r e f e r a b l y   t h i s   member   c o m p r i s e s   a  r e s i l i e n t  

d i s k   g e n e r a l l y   p a r a l l e l   to  t h e   p l a n e   of  t h e   w r i t i n g  

s u r f a c e   and  s e c u r e d   a t   i t s   p e r i m e t e r   to   t he   h o l d e r   a n d  

at   i t s   c e n t e r   to  t h e   w r i t i n g   t i p   a n d / o r   t i p   h o l d e r .   A t  

i t s   p e r i m e t e r ,   the   d i s k   may  i n c l u d e   a  d e p e n d e n t   s l e e v e  

or  s k i r t   m o u n t e d   on  t h e   end  of   t he   h o l d e r   c o a x i a l l y   w i t h  

r e s p e c t   to  an  ink   t r a n s p o r t i n g   w i c k ,   w h i c h   w i c k   i s  

a d a p t e d   to  c o n d u c t   i nk   f rom  the   ink   r e s e r v o i r   o f   t h e   p e n  
to  t h e   w r i t i n g   t i p .  

The  e l a s t o m e r i c   m a t e r i a l   p r o v i d e s   a  s u b s t a n -  

t i a l l y   " s e l f - d a m p i n g "   s h o c k   a b s o r b i n g   s y s t e m ,   s i m i l a r   t o  

t he   p r o v i s i o n   of   a u t o m o b i l e   s h o c k   a b s o r b e r s   w h i c h   c o n -  

s t a n t l y   m a i n t a i n   c o n t a c t   b e t w e e n   t he   t i r e s   and  r o a d  

s u r f a c e s   d e s p i t e   bumps  and  s u r f a c e   i r r e g u l a r i t i e s   o v e r  

w h i c h   the   c a r   t r a v e l s .  

T h i s   s h o c k   a b s o r b i n g   c h a r a c t e r i s t i c   is   m o s t  

s i g n i f i c a n t   in  p e n s   or  m a r k e r s   i n t e n d e d   f o r   h i g h   s p e e d  

w r i t i n g   or  t r a c i n g .   Such  p e n s   or  m a r k e r s   n o r m a l l y  



r e q u i r e   a  low  s u r f a c e   t e n s i o n   i n k ,   w h i c h   is   r e a d i l y  

r e l e a s a b l e   f r o m   t he   pen  n i b ,   so  as  to  d e p o s i t   a  u n i f o r m  

i m p r e s s i o n   n o t w i t h s t a n d i n g   t he   h i g h   t r a c e   s p e e d .   How-  

e v e r ,   t h i s   ink   p r o p e r t y   t e n d s   to  a c c e n t u a t e   n o n -  

u n i f o r m i t i e s ,   w h i c h   w o u l d   o t h e r w i s e   be  p r o d u c e d   by  s u r -  

f a c e   bumps  and  i r r e g u l a r i t i e s   in  t he   w r i t i n g   s u r f a c e .  

The  s h o c k   a b s o r b i n g   c h a r a c t e r i s t i c   of  t he   m a r k e r s   o r  

p e n s   of  t he   p r e s e n t   i n v e n t i o n   t e n d s   to  c o u n t e r a c t   t h i s  

p r o b l e m .  

The  m a r k e r s   or  p e n s   of  t he   p r e s e n t   i n v e n t i o n   a r e  

a l s o   a d a p t e d ,   in  t he   p r e f e r r e d   form  of   t he   p r e s e n t  

i n v e n t i o n ,   to  u t i l i z e   s u c h   low  s u r f a c e   t e n s i o n   i n k s   w i t h  

a  minimum  of  o t h e r   r e l a t e d   p r o b l e m s ,   p a r t i c u l a r l y   i n -  

c l u d i n g   b l e e d i n g   and  l e a k i n g   of  t he   low  s u r f a c e   t e n s i o n  

ink  f rom  m a r k e r   or  pen  c o m p o n e n t s .   S p e c i f i c a l l y ,   in  t h e  

p r e f e r r e d   fo rm  of  t h e   p r e s e n t   i n v e n t i o n ,   the   s h o c k  

a b s o r b i n g   m a r k e r   i n c l u d e s   a  n ib   h o l d e r ,   w h i c h   moves  w i t h  

t he   r e s i l i e n t l y   m o u n t e d   n i b   and  w h i c h   o c c u p i e s   o t h e r w i s e  

v o i d   s p a c e   w i t h i n   t he   m a r k e r   a r o u n d   t h e   n ib   to   p r e v e n t  

any  l a r g e   a c c u m u l a t i o n   of  l i q u i d   ink   w i t h i n   t he   m a r k e r .  

D u r i n g   s h i p m e n t   and  u s e ,   ink  p o o l e d   in  t h i s   m a n n e r   w i l l  

l e a k   f rom  t he   m a r k e r   t h r o u g h   v e n t s   or  o t h e r   o p e n i n g s .  

The  g r e a t e r   t he   a c c u m u l a t i o n ,   the   g r e a t e r   is  t h i s  

p r o b l e m ,   so  r e d u c i n g   t h e   p o s s i b l e   a c c u m u l a t i o n   is   f o u n d  

to  r e d u c e   t h e   t e n d e n c y   of  t he   m a r k e r   to   l e a k .  



S i m i l a r l y ,   t h e   p r e f e r r e d   e m b o d i m e n t   of  t h e  

p r e s e n t   i n v e n t i o n   i n c l u d e s   an  o u t e r   cap  w i t h   a  s l i g h t  

v e n t   h o l e .   T h i s   p r e v e n t s   f o r m i n g   a  n e g a t i v e   p r e s s u r e ,  

w h i c h   would   t e n d   to  d r aw  ink   f rom  t he   m a r k e r ,   as  t he   c a p  
is  r e m o v e d .  

For  a  b e t t e r   u n d e r s t a n d i n g   of   t h e   m a r k e r   pen  o f  

the   p r e s e n t   i n v e n t i o n ,   r e f e r e n c e   may  be  made  to  t h e  

d r a w i n g s   a c c o m p a n y i n g   and  f o r m i n g   a  p a r t   of  t h i s   s p e c i f i -  

c a t i o n ,   w h e r e i n   r e f e r e n c e   n u m e r a l s   d e s i g n a t e   t h e   s a m e  

or  s i m i l a r   p a r t s .   In  t h e s e   d r a w i n g s ,  

F i g u r e   1  is  an  e x p l o d e d   v i e w   of  a  b a l l p o i n t  

r e c o r d e r   i n s t r u m e n t   m a r k e r   pen  e m b o d i m e n t   i n  a c c o r d a n c e  

w i t h   the   i n v e n t i o n ;  

F i g u r e   2  is   a  c r o s s - s e c t i o n a l   v i e w   of  t he   m a r k e r  

pen  shown  in  F i g u r e   1,  w i t h   a  cap  member   a f f i x e d   t h e r e t o  

and  shown  in  d o t - d a s h   l i n e s ;  

F i g u r e   3  is  an  e x p l o d e d   v i ew   of  a n o t h e r   e m b o d i -  

ment   of   the   p r e s e n t   i n v e n t i o n   w h e r e i n   t he   m a r k e r   pen  i s  

p r o v i d e d   w i t h   an  e x t r u d e d   p l a s t i c   n i b ;  



F i g u r e   4  is  a  c r o s s - s e c t i o n a l   v i ew   of  t h e   i n -  

s t r u m e n t   m a r k e r   pen  shown  in  F i g u r e   3 ;  

F i g u r e   5  is  an  e x p l o d e d   v i e w   of  a n o t h e r   m a r k e r  

pen  w i t h   e x t r u d e d   p l a s t i c   n i b ;   a n d  

F i g u r e   6  is  an  a s s e m b l y   v i e w ,   p a r t i a l l y   in  c r o s s  

s e c t i o n ,   of  the   i n s t r u m e n t   m a r k e r   pen  shown  in  F i g u r e  

5,  a l s o   i n c l u d i n g   cap  members   a f f i x e d   t h e r e o n .  

R e f e r r i n g   s p e c i f i c a l l y   to  F i g u r e s   1  and  2,  t h e r e  

is  shown  a  b a l l p o i n t   i n s t r u m e n t   pen  a d a p t e d   to   p r o d u c e   a  

h i g h   s p e e d   u n i f o r m   t r a c e .   More  s p e c i f i c a l l y ,   t h i s   p e n  

c o m p r i s e s   a  body  member   2  h o u s i n g   a  f i b r o u s   r e s e r v o i r   4 

w i t h   a  r e a r   c l o s u r e   6  and  a  f r o n t   n e c k   p o r t i o n   8  h a v i n g  

a  r e d u c e d   d i a m e t e r   t h r o a t   10  t h r o u g h   w h i c h   p r o j e c t s  

an  ink   f e e d i n g   w ick   12,   one  end  of   w h i c h   p r o j e c t s   i n t o  

f i b r o u s   r e s e r v o i r   4  and  the   o t h e r   end  of  w h i c h   f i t s   i n t o  

a  b a l l   w r i t i n g   t i p   a s s e m b l y   1 4 .  

B a l l   w r i t i n g   t i p   a s s e m b l y   14  is  r e s i l i e n t l y  

m o u n t e d   on  f r o n t   neck   p o r t i o n   8  t h r o u g h   a  m a t i n g   e l a s -  

t o m e r i c   n i b   h o l d e r   16  h a v i n g   a  f r o n t   d i s k   18,   s e c u r e d   a t  

i t s   p e r i p h e r y   to  t he   f r o n t   o f  n e c k   p o r t i o n   8  by  a  d e -  

p e n d e n t   s k i r t   f i t  o v e r   t he   o u t e r   c i r c u m f e r e n c e   of   b o d y  



p o r t i o n   8.  B a l l   w r i t i n g   t i p   a s s e m b l y   14  is  h e l d   i n  

e n g a g e m e n t ,   in  a  c e n t r a l   o p e n i n g   of  d i s k   18,   by  a  s h o r t  

p l a s t i c   s l e e v e   member   20  f i t   o v e r   t he   o u t e r   p e r i m e t e r   o f  

t h e   s h a f t   of  b a l l   w r i t i n g   t i p   a s s e m b l y   14  j u s t   a f t   o f  

f r o n t   d i s k   18  of   e l a s t o m e r i c   n ib   h o l d e r   16,  w i t h  

c l e a r a n c e   a r o u n d   t h e   o u t e r   d i a m e t e r   t h e r e o f ,   h o w e v e r ,   t o  

p e r m i t   r e l a t i v e l y   f r e e   a x i a l   m o v e m e n t   of  b a l l   w r i t i n g  

t i p   a s s e m b l y   14,   upon  d e f l e c t i o n   of  f r o n t   d i s k   1 8 ,  

w i t h i n   f r o n t   neck   p o r t i o n   8  of  body  member  2 .  

In  t h i s   e m b o d i m e n t   of  the   p r e s e n t   i n v e n t i o n ,   i n k  

f e e d i n g   wick   12  is  s e c u r e l y   r e t a i n e d   in  b a l l   w r i t i n g   t i p  

a s s e m b l y   14  by  means   of  a  s t a k e   or  i n w a r d   d i m p l e ,   s u c h  

as  may  be  p r o d u c e d   by  t h e r m a l   ho t   t i p   or  u l t r a s o n i c  

d e f o r m a t i o n   on  t he   s h a f t   p o r t i o n   of  b a l l   w r i t i n g   t i p  

a s s e m b l y   14.  A  v e n t   m e a n s ,   shown  as  a  h o l e   33  t h r o u g h  

f r o n t   d i s k   18 ,   is  a l s o   p r o v i d e d   to  p e r m i t   e n t r y   of  a i r  

i n t o   t he   r e s e r v o i r - c o n t a i n i n g   body  member  2.  R i d g e s   22  

a r e   p r o v i d e d   on  t h e   o u t e r   p e r i m e t e r   of  f r o n t   neck   p o r -  
t i o n   8  to   b e t t e r   r e t a i n   e l a s t o m e r i c   n i b   h o l d e r   16  and  a  

p r o t e c t i v e   c o v e r   24  is  s e c u r e d   o v e r   t he   w r i t i n g   t i p   o f  

t h e   a s s e m b l y   and  m a t e s   in  f l u i d   t i g h t   s e a l i n g   e n a g e m e n t  
w i t h   s e a l   r i n g   34  on  e l a s t o m e r   n i b   h o l d e r   1 6 .  

In  F i g u r e s   3  and  4,  an  e x t r u d e d   n i b   v e r s i o n   o f  

t h e   r e s i l i e n t l y   m o u n t e d   i n s t r u m e n t   m a r k e r   pen  of  t h e  

p r e s e n t   i n v e n t i o n   i s   s hown .   M o r e  s p e c i f i c a l l y ,   t h e  



e x t r u d e d   n i b   v e r s i o n   a l s o   i n c l u d e s   body  member   2  w i t h  

f r o n t   neck   p o r t i o n   8  and  e l a s t o m e r i c   n ib   h o l d e r   16.  T h e  

w r i t i n g   e l e m e n t   in  t h i s   form  of   t he   i n v e n t i o n   c o m p r i s e s  

an  e x t r u d e d   p l a s t i c   m a t e r i a l   n i b   26,  p r o j e c t i n g   f r o m  

f i b r o u s   r e s e r v o i r   4  to  t he   w r i t i n g   t i p   end  t h e r e o f .   N i b  

e l e m e n t   26  p r o j e c t s   t h r o u g h   r e d u c e d   d i a m e t e r   t h r o a t   10  

of  f r o n t   p o r t i o n   8  of  body  2  and  i s   r e t a i n e d   in  a  

c e n t r a l   o p e n i n g   of  f r o n t   d i s k   p o r t i o n   18  of   e l a s t o -  

m e r i c   n ib   h o l d e r   16  by  a  n i b   a d a p t o r   member  28.  N i b  

a d a p t o r   member  28  i n c l u d e s ,   in  t h i s   e m b o d i m e n t   of  t h e  

i n v e n t i o n ,   a  p o l y g o n a l   c e n t r a l   h o l e   30  f o r   v e n t i n g   o f  

t he   i n t e r i o r   of  c a s e   2  a r o u n d   t he   p e r i p h e r y   of  n i b   2 6 .  

Nib  a d a p t o r   member  28  a l s o   i n c l u d e s   an  i n d e n t a t i o n   32  

w i t h   o p p o s e d   f a c i n g   s u r f a c e s   on  e i t h e r   s i d e   t h e r e o f ,  

w i t h i n   wh ich   is  f i t   t he   p e r i p h e r a l   edge   of  t he   c e n t r a l  

o p e n i n g   of   t he   f r o n t   d i s k   p o r t i o n   1 8 .  

In  F i g u r e s   5  and  6  t h e r e   i s   shown  t h e   p r e f e r r e d  

form  of  the   p r e s e n t   i n v e n t i o n ,   w h i c h   is   a  m a r k e r   s i m i l a r  

to  t h a t   shown  in  F i g u r e s   3  and  4,  d i f f e r i n g   h o w e v e r   i n  

s e v e r a l   s i g n i f i c a n t   r e s p e c t s .   In  p a r t i c u l a r ,   t he   m a r k e r  

of  F i g u r e s   5  and  6  is  b e t t e r   a d a p t e d   f o r   use  w i t h   l o w  

s u r f a c e   t e n s i o n   i n k s   of  t he   t y p e   n o r m a l l y   r e q u i r e d   i n  

h i g h   s p e e d   t r a c i n g  i n s t r u m e n t s .   R e f e r r i n g   o n l y   to  t h o s e  

f e a t u r e s   of  the   F i g u r e   5-6  e m b o d i m e n t   w h i c h   d i f f e r   f r o m  

the   d e s i g n   shown  in  F i g u r e s   3  and  4,  i t   w i l l   be  n o t e d  



t h a t   f i b r o u s   r e s e r v o i r   44  p r o j e c t s   l o w e r   w i t h i n   t h e  

m a r k e r   body  48  so  as  to  l e a v e   l e s s   v o i d   s p a c e   b e t w e e n  

r e s e r v o i r   44  and  n i b   a d a p t o r   member  40.  Nib  a d a p t o r  

member  40  a l s o   i n c l u d e s   a  r e a r   c y l i n d r i c a l   s e g m e n t   42  

d i m e n s i o n e d   to  p e r m i t   f r e e   v e r t i c a l   t r a v e l   w i t h i n   t h e  

f o r w a r d   p r o j e c t i o n   46  of  m a r k e r   body  48.  The  u p p e r   e n d  

of  r e a r   s e g m e n t   42  is   a l s o   c o n f i g u r e d   to  o c c u p y   mos t   o f  

the   v o i d   s p a c e   w i t h i n   t h e   f o r w a r d   p r o j e c t i o n   46  o f  

m a r k e r   body  48  so  as  to  a v o i d   u n n e c e s s a r y   v o i d   s p a c e  
t h e r e i n .   A  s l i g h t   r e m a i n i n g   v o i d   43  i s   p e r m i t t e d ,   h o w e v e r ,  

b e t w e e n   t he   r e a r   end  42  and  t he   f r o n t   end  of  f i b r o u s  

r e s e r v o i r   44  so  as  to  p r e v e n t   p h y s i c a l   c o n t a c t   t h e r e o f .  

As  shown ,   in  t h i s   e m b o d i m e n t   of  the   i n v e n t i o n ,   n ib   5 0 ,  

an  e x t r u d e d   n ib   c o m m e r c i a l l y   a v a i l a b l e   f rom  U c h i d a   Y o k o  

of  T o k y o ,   J a p a n   is  c u t   to  a  r e a r   t a p e r   in  w h i c h   t h e  

c e n t r a l   c a p i l l a r y   p o r t i o n   of  the   e x t r u d e d   n i b   is  e x p o s e d  

a l o n g   a  s h o r t   l e n g t h   t h e r e o f   and  t h e   e n t i r e   r e a r   end  o f  

t he   n i b   r i d e s   r e l a t i v e l y   f r e e l y   w i t h i n   a  c y l i n d r i c a l  

r e c e s s   45  a t   t he   f r o n t   end  of  f i b r o u s   r e s e r v o i r   4 4 .  

The  r e a r   c y l i n d r i c a l   p o r t i o n   42  of  n ib   a d a p t o r  

member  40,  by  o c c u p y i n g   mos t   of  the   v o i d   s p a c e   w i t h i n  

t h e   f o r w a r d   p r o j e c t i o n   46  of  m a r k e r   body  h o l d e r   4 8 ,  

p r e v e n t s   any  l a r g e   a c c u m u l a t i o n   of  l i q u i d   ink  b l e d   f r o m  

f i b r o u s   r e s e r v o i r   4 4 .   In  a d d i t i o n ,   i t   s e r v e s   as  a  s t a n d  

p i p e   to  p r e v e n t   any  s i g n i f i c a n t   a m o u n t   of  l i q u i d   i n k  



l y i n g   a d j a c e n t   a  v e r t i c a l   l e n g t h   of  n i b   50,   t h e r e b y  

l i m i t i n g   t he   t e n d e n c y   of  any  ink   to  b l e e d   down  t h r o u g h  

t he   v e n t   s p a c e s   a l o n g   t he   l e n g t h   of  n i b   5 0 .  

Nib  a d a p t o r   member  40  a l s o   i n c l u d e s   a  p o l y g o n a l  

n i b   r e c e i v i n g   h o l e   52  to  p r o v i d e   v e n t   s p a c e s   a r o u n d   n i b  

50  and  a l o n g   t he   l e n g t h   t h e r e o f .   In  some  a p p l i c a t i o n s ,  

h o w e v e r ,   n i b   r e c e i v i n g   h o l e   52  may  be  p o l y g o n a l   o n l y  

t h r o u g h   p a r t   of  t he   l e n g t h   of  n ib   a d a p t o r   member   40.  I n  

p a r t i c u l a r , - t h e   n i b - r e c e i v i n g   h o l e   52,  is  a n n u l a r ,   in  a t  

l e a s t   one  fo rm  of   t he   p r e s e n t   i n v e n t i o n ,   f rom  r e c e s s   3 2  

of  n ib   a d a p t o r   member  40,  f o r w a r d ,   so  as  to  p r e v e n t   a n y  

t e n d e n c y   of  t he   n ib   50  to  c a u s e   d e f o r m a t i o n   of  t h e  

f o r w a r d   p o r t i o n   54  of  n i b   a d a p t o r   member   40.  S u c h  

d e f o r m a t i o n   may  r e s u l t   in  u n d e s i r a b l e   l o s s   of  c l e a r a n c e  

of  the   m a r k e r   w i t h   t he   i n s t r u m e n t   in  w h i c h   i t   i s  

m o u n t e d ,   in  some  a p p l i c a t i o n s .  

I t   w i l l   a l s o   be  n o t e d   t h a t   in  t he   m a r k e r   o f  

F i g u r e s   5  and  6,  v e n t   h o l e   33  ( s e e n   in  t he   m a r k e r   o f  

F i g u r e s   3  and  4)  is   e l i m i n a t e d   in  v i e w   of  t h e   p r o v i s i o n  

of  v e n t   h o l e s   a l o n g   t he   l e n g t h   of  n ib   50  by  t he   p o l y -  

g o n a l   n i b - r e c e i v i n g   h o l e   5 2 .  

To  p r e v e n t   ink   b l e e d i n g   and  l e a k i n g   d u r i n g  

s h i p m e n t ,   t he   m a r k e r   of  F i g u r e s   5  and  6  a l s o   i n c l u d e s   a  



t i g h t l y   f i t t i n g   i n n e r   n i b   cap  56  and  a  t h r e a d e d l y  

r e c e i v e d   o u t e r   n i b   cap  58.  H o w e v e r ,   n ib   cap  58  i n c l u d e s  

a  f o r w a r d   v e n t   h o l e   60  to  p r e c l u d e   any  t e n d e n c y   t o  

d e v e l o p   a  n e g a t i v e   p r e s s u r e   w i t h i n   n i b   cap  58,   as  i t   i s  

r e m o v e d .   Such  a  n e g a t i v e   p r e s s u r e   t e n d s   to  d raw  l i q u i d  

i n k ,   w i t h i n   t he   m a r k e r ,   ou t   t h r o u g h   t he   v e n t   s p a c e s   o f  

the   m a r k e r .  

With   r e g a r d   to  t he   e s s e n t i a l   e l e m e n t   of  a  r e -  

s i l i e n t   m o u n t i n g   means   f o r   t he   w r i t i n g   t i p   or  n i b   in  a n  

i m p r o v e d   i n s t r u m e n t   m a r k e r   pen  of  t he   p r e s e n t   i n v e n t i o n ,  

the   r e s i l i e n t   m o u n t i n g   means   may  t a k e   any  of  v a r i o u s  

s h a p e s   or  f o r m s ,   so  l o n g   as  the   s h a p e   and  m a t e r i a l  

s e l e c t i o n   is  made  in  a  m a n n e r   a d a p t e d   to  p e r m i t   t h e  

w r i t i n g   e l e m e n t   to  p r o d u c e   a  r e l a t i v e l y   c o n s t a n t   a n d  

u n i f o r m   w i d t h   w r i t i n g   t r a c e   a t   r e l a t i v e l y   h i g h   s p e e d   a n d  

at   r e l a t i v e l y   low  w r i t i n g   p r e s s u r e ,   n o t w i t h s t a n d i n g  

i r r e g u l a r i t i e s   in  t h e   w r i t i n g   s u r f a c e .   A c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n ,   i t   is  p r e f e r r e d ,   t h o u g h   no t   n e c e s -  

s a r i l y   c r i t i c a l ,   t h a t   t he   r e s i l i e n t   m o u n t i n g   m e a n s  

c o m p r i s e   a  c y l i n d r i c a l   or  s l e e v e - l i k e   member  f i t t i n g  

o v e r   and  m a t i n g   w i t h   the   f o r w a r d   p r o j e c t i n g   p o r t i o n   o f  

the   pen  b o d y ,   w i t h   a  f o r w a r d   d i s k   w h i c h   d e f l e c t s   i n -  

w a r d l y .   O b v i o u s l y   a  v a r i e t y   of  o t h e r   d e s i g n s   may  a l s o  

be  d e v i s e d   to  a c c o m p l i s h   a  s i m i l a r   r e s u l t .   Wi th   r e g a r d  

to  m a t e r i a l   s e l e c t i o n ,   i t   is  a b s o l u t e l y   c r i t i c a l   t h a t  



t h e   m a t e r i a l ,   t o g e t h e r   w i t h   t he   g e o m e t r i c   d e s i g n   of  t h e  

m o u n t i n g   m e a n s ,   c o m p r i s e   a  y i e l d i n g   or  r e s i l i e n t   m a -  

t e r i a l   w h i c h   h o w e v e r   t e n d s   to  r e t u r n   f rom  a  d e f o r m e d  

s t a t e   w i t h o u t   o s c i l l a t i o n .   In  t h i s   r e s p e c t   no t   a l l  

e l a s t i c   or  s p r i n g   m e m b e r s   a r e   s u i t a b l e .   E l a s t o m e r i c  

m a t e r i a l s   a r e   g e n e r a l l y   s u i t a b l e   and  in  t h e   p r e f e r r e d  

f o r m s   of  t he   p r e s e n t   i n v e n t i o n ,   the   r e s i l i e n t   n i b   h o l d e r  

is  c o m p o s e d   of  EPDM  r u b b e r .   O t h e r   r u b b e r y   or  e l a s t o -  

m e r i c   m a t e r i a l s   may  a l s o   be  used   h o w e v e r ,   s u c h   a s  

n a t u r a l   r u b b e r ,   and  s y n t h e t i c   r u b b e r ,   i n c l u d i n g   SBR 

r u b b e r ,   b u t y l   r u b b e r ,   p o l y b u t a d i e n e ,   e t h y l e n e   p r o p y l e n e  

r u b b e r ,   n e o p r e n e ,   NBR  r u b b e r ,   p o l y s u l f i d e   r u b b e r ,   p o l y -  

u r e t h a n e ,   s i l i c o n e   r u b b e r ,   h y p a l o n ,   and  a c r y l i c s   a n d  

f l u o r o e l a s t o m e r s   in  g e n e r a l .   E l a s t o m e r i c   s p o n g e   m a -  

t e r i a l s   may  a l s o   be  u s e d .  

P r e f e r a b l y ,   t he   w r i t i n g   t i p   or  n ib   i s   r e t a i n e d ,  

g e n e r a l l y   t h r o u g h   a  n i b   a d a p t o r   m e m b e r ,   in  a  c e n t r a l  

o p e n i n g   of  a  r e s i l i e n t   d i s k   member ,   s e c u r e d   a t   i t s  

p e r i p h e r y   to  t h e   m a r k e r   b o d y .   B e n d i n g   d e f l e c t i o n   of   t h e  

d i s k   member ,   o v e r   a  f r e e   m o v i n g   d i s k   r a d i u s   ( t o   i t s  

s e c u r e d   p e r i p h e r a l   e d g e )   on  the   o r d e r   of  +1  m i l l i m e t e r ,  

w i t h   n ib   v e r t i c a l   m o v e m e n t   l i m i t e d   to  a b o u t   +1  m i l l i -  

m e t e r ,   is  s u f f i c i e n t   w i t h   a  d i s k   member  d u r o m e t e r   v a l u e  

on  t h e   o r d e r   of  50  s h o r e   A  ( i . e . ,   d u r o m e t e r   m e a s u r e d   o n  

S h o r e   g a u g e ,   s c a l e   A),   to  p r o d u c e   t he   h i g h l y   d e s i r a b l e  

s h o c k   a b s o r b i n g   c h a r a c t e r i s t i c   d e s c r i b e d   h e r e i n .  



E x a m p l e s  

The  s i g n i f i c a n t   i m p r o v e m e n t   in  m a r k e r   p e n s   f o r  

h i g h   s p e e d   u n i f o r m   t r a c i n g   p r o d u c e d   by  the   p r e s e n t  

i n v e n t i o n   was  d e m o n s t r a t e d   in  a  s e r i e s   of  i n s t r u m e n t  

m a r k e r   p e n s   in  w h i c h   m a r k e r   p e n s   w i t h   e l a s t o m e r i c   n i b  

h o l d e r s   to  p r o v i d e   a  r e s i l i e n t l y   m o u n t e d   t i p ,   a s  

d e s c r i b e d   a b o v e ,   were   c o m p a r e d   to  c o m p a r a b l e   p e n s   w i t h  

i d e n t i c a l   e l e m e n t s   b u t   in  w h i c h   the   t i p   was  o t h e r w i s e  

n o n - y i e l d i n g l y   m o u n t e d   w i t h i n   the   m a r k e r   c a s e .   F o u r  

p l o t s ,   on  s h e e t s   l a b e l e d   A  t h r o u g h   H,  were   made  w i t h  

e a c h   of  e i g h t   pen  c o m b i n a t i o n s   as  i n d i c a t e d   in  t he   T a b l e  

w h i c h   f o l l o w s   ( t h e   d e s i g n a t i o n   " i p s "   r e f e r r i n g   t o  

t r a c e   s p e e d   in  i n c h e s   p e r   s e c o n d ) :  







The  s h e e t s   and  p l o t s   t h u s   p r o d u c e d   were   v i s u a l l y  

c o m p a r e d   f o r   s k i p p i n g   t e n d e n c y   and  l i n e   c o n s i s t e n c y   o r  

u n i f o r m i t y .   Pens   u t i l i z i n g   t he   e l a s t o m e r i c   h o l d e r  

m o u n t i n g   means   were   f o u n d   c o n s i s t e n t l y   to  p r o d u c e   p l o t s  
w h i c h   were   g e n e r a l l y   more  u n i f o r m   and  c o n t i n u o u s   t h a n  

t h o s e   p r o d u c e d   by  p e n s   no t   h a v i n g   t h e   e l a s t o m e r i c   n i b  

h o l d e r s .   T h i s   s i g n i f i c a n t   d i f f e r e n c e   was  even   m o r e  

n o t i c e a b l e   on  t h e   h i g h   w r i t i n g   s p e e d   p l o t s ,   n a m e l y   t h e  

t w e n t y - t w o   i n c h   p e r   s e c o n d   p l o t s   and  a  more  s i g n i f i c a n t  

i m p r o v e m e n t ' w a s   n o t e d   f o r   t he   b a l l p o i n t   pen  m a r k e r s  

v e r s u s   t he   n o n - r e s i l i e n t l y   m o u n t e d   b a l l p o i n t   p e n  

m a r k e r s ,   t h a n .  i n   t he   e x t r u d e d   n i b   m a r k e r s .  

I n d e e d ,   in  p l o t   1,  t he   b a l l   t i p   m a r k e r   w i t h   n o n -  

r e s i l i e n t   t i p   m o u n t i n g   p r o d u c e d   a  p l o t   a t   e i g h t   i n c h e s  

p e r   s e c o n d   ( S h e e t   C)  n o t   s i g n i f i c a n t l y   d i f f e r e n t   t h a n  

t he   b a l l   t i p   m a r k e r   w i t h   r e s i l i e n t   n ib   h o l d e r   w r i t i n g   a t  

t w e n t y - t w o   i n c h e s   p e r   s e c o n d   ( S h e e t   A).   T h i s   may  b e  

i n t e r p r e t e d   as  a  t h r e e   f o l d   i n c r e a s e   in  w r i t i n g   s p e e d   i n  

t h e   b a l l   t i p   m a r k e r .  

S i m i l a r l y ,   t h e   e x t r u d e d   n i b   m a r k e r   w i t h  

r e s i l i e n t   n i b   h o l d e r   a t   t w e n t y - t w o   i n c h e s   p e r   s e c o n d  

( S h e e t   G)  p r o d u c e d   a  m a r k e r   w i t h   u n i f o r m i t y   and  c o n -  

s i s t e n c y   s i m i l a r   to   t h a t   of  t he   e x t r u d e d   n i b   m a r k e r   w i t h  

n o n - r e s i l i e n t   n i b  m o u n t i n g   a t   s i x t e e n   i n c h e s   p e r   s e c o n d  

( S h e e t   F ) .  



S t i l l   f u r t h e r ,   S h e e t   H,  p l o t   1  d e m o n s t r a t e s   t h a t  

an  e x t r u d e d   n i b   m a r k e r   w i t h   n o n - r e s i l i e n t   n i b   m o u n t i n g  

at   a  p r e s s u r e   of  20  gms.   p r o d u c e d   a  t r a c e   of  u n i f o r m i t y  

and  c o n s i s t e n c y   no t   s i g n i f i c a n t l y   d i f f e r e n t   t h a n   t h e  

e x t r u d e d   m a r k e r   w i t h   the   r e s i l i e n t   n i b   h o l d e r   a t   a  

p r e s s u r e   of  10  gms.  ( S h e e t   G,  p l o t   4 ) .   Thus  in  t h e  

e x t r u d e d   n i b   m a r k e r   v e r s i o n   w i t h   r e s i l i e n t   n i b   h o l d e r ,  

c o m p a r a b l e   t r a c e   q u a l i t y   is  p r o d u c e d   w i t h   e f f e c t i v e l y  

h a l f   the   w r i t i n g   p r e s s u r e   ( s i g n i f i c a n t l y   i m p r o v i n g  

e x p e c t e d   n i b   l i f e )   as  c o m p a r e d   to  t he   n o n - r e s i l i e n t  

m o u n t e d   e x t r u d e d   n ib   m a r k e r .  

A c c o r d i n g l y ,   i t   is  a p p a r e n t   t h a t   t h e   p r e s e n t  

i n v e n t i o n   p r o v i d e s   a  s i g n i f i c a n t   i m p r o v e m e n t   in  h i g h  

s p e e d   w r i t i n g   i n s t r u m e n t   m a r k e r   p e n s .   T h i s   i s   done  b y  

the   p r o v i s i o n   of  a  s e l f - d a m p i n g   s h o c k   a b s o r b i n g  

s t r u c t u r e   f o r   u t i l i z a t i o n   in  a  r e c o r d e r   i n s t r u m e n t  

w r i t i n g   e l e m e n t   of  t he   t y p e   a d a p t e d   f o r   h i g h   s p e e d  

p r i n t i n g   a p p l i c a t i o n s .  

I t   w i l l   be  a p p a r e n t   to  t h o s e   s k i l l e d   in  t he   a r t  

t h a t   t he   p r e s e n t   i n v e n t i o n   is   no t   l i m i t e d   to  the   p a r -  

t i c u l a r   c o n s t r u c t i o n   and  a r r a n g e m e n t s   shown  and  d e s c r i b -  

ed ,   and  t h a t   c h a n g e s   and  m o d i f i c a t i o n s   may  be  m a d e  

w i t h o u t   d e p a r t i n g ' f r o m   the   s p i r i t   and  s c o p e   of  t h e  



i n v e n t i o n .   One  s u c h   m o d i f i c a t i o n   i s   t he   p o s s i b l e   s u b -  

s t i t u t i o n   of  a  r e l a t i v e l y   h a r d   f i b r o u s   n i b   e l e m e n t   f o r  

t h e   e x t r u d e d   p l a s t i c   n i b   e l e m e n t   shown  and  d e s c r i b e d  

a b o v e .   The  a p p e n d e d   c l a i m s   s h o u l d   be  c o n s t r u e d   so  as  t o  

c o v e r   a l l   s u c h   c h a n g e s   and  m o d i f i c a t i o n s .  



1.  A  r e co rde r   i n s t rumen t   marker  pen  compris ing  a  body,  an  i nk  

r e s e r v o i r ,   a  wr i t i ng   t ip  and  an  ink  t r a n s p o r t   means  for  conduct ing   i n k  

from  said  ink  r e s e r v o i r   to  said  wr i t i ng   t i p ,   c h a r a c t e r i s e d   by  t h e  

p o s i t i o n   of  s e l f - d a m p i n g ,   shock  absorbing   r e s i l i e n t   holding  means  i n  

which  said  t ip  is  secured  and  which  is  in  turn  secured  to  said  body, 

said  means  being  adapted  to  permit   said  wr i t i ng   element  to  produce  a 

r e l a t i v e l y   cons t an t   and  uniform  wr i t i ng   t race   at  r e l a t i v e l y   high  speed  

at  r e l a t i v e l y   low  wr i t i ng   p re s su re   and  n o t w i t h s t a n d i n g   i r r e g u l a r i t i e s  

in  the  wr i t i ng   s u r f a c e .  

2.  Recorder  i n s t r u m e n t   marker  pen  as  claimed  in  claim  1,  w h e r e i n  

said  se l f -damping   shock  absorbing   means  comprises   an  e l a s t o m e r i c  

member. 

3.  Recorder  i n s t rumen t   marker  pen  as  claimed  in  claim  2,  w h e r e i n  

said  e l a s t o m e r i c   t ip  holder   member  comprises   a  disk  po r t ion   and  means 

for  secur ing   said  disk  po r t ion   f i r s t l y   at  the  pe r iphe ry   t h e r e o f   t o  

said  body  and  secondly  at  the  cen te r   t he r eo f   to  said  t i p .  

4.  Recorder  i n s t rumen t   marker  pen  as  claimed  in  claim  3,  w h e r e i n  

said  shock  absorbing   means  i nc ludes   a  dependent  c i r c u m f e r e n t i a l   s k i r t  

adapted  to  f i t   over  a  mating  po r t ion   of  said  marker  body.  

5.  Recorder  i n s t rumen t   marker  pen  as  claimed  in  claim  3  or  claim  4 ,  

wherein  said  wr i t i ng   t ip  is  r e t a i n e d   in  a  t ip   adap to r ,   said  t ip  a d a p t o r  

being  secured  to  said  disk  po r t ion   of  said  shock  absorb ing   member,  s a i d  

t ip  adaptor   having  an  inner  segment  con f igu red   to  conform  to  the  i n t e r i o r  



of  said  body  in  the  segment  t he r eo f   between  said  r e s e r v o i r   and  the  end 

t h e r e o f   at  which  said  shock  absorbing   means  is  mounted  and  to  o s c i l l a t e  

f r e e l y   t h e r e w i t h ,   in  response  to  bending  d e f l e c t i o n   of  said  disk  p o r t i o n .  

6.  Recorder  i n s t r u m e n t   marker  pen,  as  r e c i t e d   in  claim  5,  w h e r e i n  

the  space  within  said  marker  body  between  said  disk  po r t ion   and  s a i d  

r e s e r v o i r   is  s u b s t a n t i a l l y   occupied  by  said  inner   s e g m e n t .  

7.  Recorder  i n s t rumen t   marker  pen  as  claimed  in  any  of  claims  1 

to  6,  wherein  said  wr i t i ng   t ip  comprises   a  bal l   and  wherein  said  i n k  

t r a n s p o r t i n g   means  comprises   a  f i b rous   w i c k .  

8.  Recorder  i n s t rumen t   marker  pen  as  claimed  in  claim  7,  f u r t h e r  

compris ing  a  bal l   suppor t   member  having  a  g e n e r a l l y   c o n i c a l l y   s h a p e d  

end  po r t ion   with  an  a p e r t u r e   t h e r e i n   for  r e c e p t i o n   of  said  b a l l ,   s a i d  

bal l   suppor t   member  f u r t h e r   having  an  annular   r idge  provided  t h e r e i n ,  

a g a i n s t   which  said  f ron t   disk  po r t ion   is  r e t a i n e d   by  a  r e s i l i e n t   s l e e v e  

f i t t i n g   over  a  rearward  s h a f t   po r t ion   of  said  ba l l   suppor t   member,  w i t h  

c l e a r a n c e   between  said  r e s i l i e n t   s leeve  and  said  body  to  permit   r e l a t i v e  

ax ia l   d e f l e c t i o n   t h e r e b e t w e e n .  

9.  Recorder  i n s t r u m e n t   marker  pen  as  claimed  in  any  of  claims  1 

to  6,  wherein  said  wr i t i ng   t ip  and  said  ink  t r a n s p o r t i n g   means  c o m p r i s e  

an  ext ruded  p l a s t i c s   n i b .  

10.  Recorder  i n s t r u m e n t   marker  pen  as  claimed  in  claim  9,  f u r t h e r  

compris ing  a  nib  adaptor   su r round ing   said  p l a s t i c s   nib,  said  nib  a d a p t o r  

being  provided  with  an  annular   recess   t h e r e i n   in  which  is  r e ce ived   s a i d  

disk  po r t ion   of  said  e l a s t o m e r i c   shock  absorb ing   means.  
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